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DETAILED ACTION 

Specification 

Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 



1 . The abstract is objected to because it contains informal legal phrase "comprises 
(on line 2). Correction is required. 

Ciaim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 



2. Claims 1-29 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claims 1-29, the phrase "polymer-type" renders the claim(s) indefinite 
because the claim(s) include(s) elements not actually disclosed (those encompassed by 
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disclosed (those encompassed by "polymer-type"), thereby rendering the scope of the 
claim(s) unascertainable. See MPEP § 2173.05(b). 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-4, 15 and 26 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Wakabayashi et al. (U. S. Patent No. 3, 848, 218). 

Referring to claims 1 and 15, Wakabayashi discloses a polymer-type humidity 
sensor (10 in Figures 1-2) comprising: 

a polymer structure (1 in Figures 1-2) of a predetermined shape, wherein said 
polymer structure comprises a natural rubber (column 2, lines 47-48) and 
carbon(column 3, lines 25-27) mixed in said rubber; and 

a pair of electric terminals (3-4 or 5-6 in Figures 1-2) contacting said polymer 
structure (column 1, lines 48-54). 

Referring to claim 2, Wakabayashi discloses the polymer-type humidity sensor of 
claims 1, wherein the carbon added to said polymer structure is in a range of 15-20% 
plus and minus 5% volume (see column 6, table 1). 
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Referring to claim 3, Wakabayashi discloses the polymer-type humidity sensor of 
claims 1, wherein the polymer-type humidity sensor has a resistance in a range of 500 
K-2M ohms (see column 6, table 1). 

Referring to claim 4, Wakabayashi discloses the polymer-type humidity sensor of 
claims 1, wherein the polymer-type humidity sensor has an impedance of 2*1 0 A 6 ohms 
and 5*1 0 A 5 ohms (see column 6, table 1) at a relative humidity range of 0% and 100% 
and undergoes impedance change as a function of relative humidity over the whole 
relative humidity range (column 2, lines 18-28). 

Referring to claim 26, Wakabayashi discloses a polymer-type humidity sensor 
(10 in Figures 1-2) comprising: 

a polymer structure (1 in Figures 1-2) having opposing ends, wherein said 
polymer structure comprises a rubber (column 2, lines 47-48) and carbon(column 3, 
lines 25-27); and 

electric terminals (3-4 or 5-6 in Figures 1-2), each contacting a corresponding 
one of the opposing ends of said polymer structure (column 1 , lines 48-54). . 



Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 5-14 and 16-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wakabayashi et al. (U. S. Patent No. 3, 848, 218), in view of Nishida 
(U. S. Patent No. 6, 429, 265). 

Referring to claims 5 and 16, Wakabayashi discloses the polymer-type humidity 
sensor of claim 1 , wherein a natural rubber (column 2, lines 47-48) is used to make the 
polymer structure. Wakabayashi does not specifically disclose NBR-Acrylic-Nitric 
Butadiene as the rubber used. Nishida discloses the claimed NBR-Acrylic-Nitric 
Butadiene rubber (column 7, line 37). A person of ordinary skill in the art at the time the 
invention was made would find it obvious to modify Wakabayashi to use NBR-Acrylic- 
Nitric Butadiene rubber, or any other type of polymer of synthetic rubber, as taught by 
Nishida, in order to reduce time by using materials of high moisture-absorbing and 

desorbing properties (column 2, lines 16-18). 

Referring to claims 6-8 and 17-19, Wakabayashi further discloses the claimed 

amount of carbon range, resistance range and impedance range (column 6, table 1). 
Referring to claim 9, Wakabayashi further discloses that the electric terminals (3- 

4 in Figures 1-2) are situated within said polymer structure at predetermined locations 

and extend outward from said polymer structure (see Figures 1-2). 

Referring to claim 10, Wakabayashi further discloses that the electric terminals 

(5-6 in Figures 1-2) are situated externally and contact outer portions of said polymer 

structure (through 3 and 4 in Figures 1-2). 
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Referring to claim 1 1 , Wakabayashi further discloses that the predetermined 
shape includes a planar surface (see the planar surface of 1 in Figures 1-2) to contact a 
gas having humidity. 

Referring to claim 12-14, Wakabayashi discloses that the predetermined shape 
includes a planar surface (see the planar surface of 1 in Figures 1-2). Wakabayashi 
does not disclose a rounded surface, a cylindrical shape or a coil shape. It would have 
been obvious to a person of ordinary skill in the art at the time of the invention to further 
modify Wakabayashi to include a rounded surface shape, a cylindrical shape, a coil 
shape, or any other suitable shape as desired, depending on the situation and the 
shape of contacting surface, in order to increase the stability of the humidity sensor in 
an environment under test. 

5. Claims 20-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lee (U. S. Patent No. 5, 847, 261), in view of Wakabayashi et al. (U. S. Patent No. 3, 
848,218). 

Referring to claim 20, Lee discloses a microwave oven (10 in Figure 1) to cook 
food comprising: 

a body including a cooking cavity (300); 

a heating element (100 and 200) to cook the food in the cooking cavity(300); 
an air outlet unit (31 1, 321 and 331) to discharge air from the cooking cavity; 
a control unit (800) which controls the cooking of the food; and 
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a polymer-type humidity sensor (800) disposed at said air outlet to obtain 
information on a humidity content of the discharged air for use by said control unit, 
wherein said polymer-type humidity sensor comprises 

a pair of electric terminals contacting the polymer structure. 

Lee does not disclose a pdymer structure having a natural rubber and carbon. 
Lee discloses a ceramic material (column 1, lines 47-48) instead. 

Wakabayashi discloses the polymer structure having natural rubber and carbon. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify Lee to replace the vapor sensor (800) with the humidity 
sensor using polymer structure comprising natural rubber and carbon, as taught by 
Wakabayashi, in order to ensure operation of the humidity sensor at high humidity level. 
Since the ceramic sensing element in Lee does not have sufficiently high stability at 
high humidity (Wakabayashi reference, column 1, lines 9-14). 

Referring to claim 21, Lee further discloses a cooling fan (400 in Figure 1), which 
draws atmospheric air into the cooking cavity while cooling said heating element. 

Referring to claims 22-24, Wakabayashi further discloses the claimed amount of 
carbon range, resistance range and impedance range (see column 6, table 1). 
6. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee (U. 
S. Patent No. 5, 847, 261) in view of Wakabayashi et al. (U. S. Patent No. 3, 848, 218), 
as applied to claims 20-24 above, and further in view of Nishida (U. S. Patent No. 6, 
429, 265). 
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Referring to claim 25, Lee in view of Wakabayashi discloses the microwave oven 
of claim 24, wherein nature rubber is used for the humidity sensor. Lee in view of 
Wakabayashi does not specifically disclose NBR-Acrylic-Nitric Butadiene as the rubber 
used. Nishida discloses the claimed NBR-Acrylic-Nitric Butadiene rubber (column 7, 
line 37). A person of ordinary skill in the art at the time the invention was made would 
find it obvious to further modify Lee to use NBR-Acrylic-Nitric Butadiene rubber, or any 
other polymer of synthetic rubber, as taught by Nishida, in order to reduce time by using 
materials of high moisture-absorbing and desorbing properties (column 2, lines 16-18). 

7. Claim 27-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wakabayashi et al. (U. S. Patent No. 3, 848, 218). 

Referring to claims 27-29, Wakabayashi discloses a planar polymer structure (1 
in Figure 1-2). Wakabayashi does not disclose a cylindrical or a prismatic shape. It 
would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify Wakabayashi to include a cylindrical shape or a prismatic shape 
with rectangular cross-section, or any other suitable shape as desired, depending upon 
the situation and the shape of contacting surface, in order to increase the stability of the 
humidity sensor in an environment under test. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. Patent 5,661 ,405-discloses an elongate sensor for sensing an electrically 
conductive liquid, having electrodes made from a carbon-filled, silicone rubber material. 



r 
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U.S. patent 6,430,379-discloses NBR rubber dispersed in carbon and a humidity 
sensor. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amy He whose telephone number is (703) 305-3360. 
The examiner can normally be reached on 8:30am-5pm Monday through Friday. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
Supervisor, N. Le can be reached on (703) 308-0750. 

The official Fax numbers for the organization are (703-872-9318) Before-Final 
and (703-872-9319) After-Final Office actions. Any inquiry of a general nature relating to 
this application should be directed to the receptionist at (703) 305-4900. 




February 20, 2003 



Christine Oda 
Primary Examiner 



